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(57) Abstract: An electron beam (4) applied to a 
specimen (10) is two-dim ensionally scanned by a 
scanning coil (9), and secondary electrons produced 
from the specimen (10) are detected by a secondary 
electron detector (13). A deflecting coil (15) 
for image shifting electrically deflects a primary 
electron beam to shift the visual field in a given 
direction by a given distance by image shifting. 
This image shifting causes energy dispersion of the 
primary electron beam (4) applied to the specimen, 
thereby degrading the resolution. However, an ExB 
field generator (30) for dispersion control provides 
energy dispersion whose direction is opposite to 
that caused by the primary electron beam and whose 
magnitude is equal to that caused by the same, so 
that the energy dispersion caused by the primary 
electron beam is automatically corrected by image 
shifting. 
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*^»x*;i/*-a)*flstts mmn&o&ittmm-e&ztzisbs Jn&SffiVacc©-ft 

Ap l =(dr,/dV 1M )- AV=-0.5- v< AV/V 1CC ) ( 2 ) 

in^mffi (Vacc) lkVtr*>v>t. ^^-^'>7M (r,) fclO^mfcU «^ 
(AV) S0.4eVfc-rtv«> & ( 2 ) tttHSftaiWBMR (t-A© 
f£tt) 1*2 nm^J. l0um<D4 *-Vis7 b&ft^h. Jji-i?>7h 

10 tix 1 kV-C-2 nmcD^SI^^^ixS^S-efi. 10>um©^ *—i?i>7 Mc*oT, 
tf-AJfrt£#l2 8 (a) (b) Sfctt 0, ttit^-»©*ia-C»«Pt6* J 4 nm 

CttTt * c i: £ o 

-ft«^S£©iRimctiu am. i8IW&©*t1fciU>X£ffl^£tf. iR*ttH*$e.tcjg 

15 ^fflS^iiU^-r-f >^tL-ctte>ntv^^ cL©<fc-5&«^fc^T-{;Ju -ft 

So 

20 -ft«^^g£i|4±{Cl|!Zm^-e--5fe«>{-. ^U>X**btMR©JR*U> 

-ft«^©3i^ « e> o § A V ic j£H u&tui^tR^A^-r 
25 cn*T-©m^$a^s-c(i> 1 k v©ji]ji«EE-t- 2 nraig* l < tt*neiT©^» 
Bfc#*#£*x>&:i^©, ■< 7 h ^jr^u >x©$rr 'tazmmisTzx.* 
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£©fiHIIi % >7-f ExB (E^DXB) ilbT^ie. 

fg£i§T'#t/i£LfcExB£ffl^£>*l.&o &3l>(;Ju ^¥6-132002^|g£iat4£ftT^ 
-MammizMLX. =UK&2Mmttx. n&tMn<Dm&Vk* «fc t)ttH 

it. 4 *-i/is7 b<DmftJ3falzmMLT&e>®ZJSfaiZft£.tZtcllt>. ExB£f8jj£-r 
*fll^i:JKI^©|6|^t3J;V€©^:§$Ji x ^f/-i?^>7 h©»f1*:aMttLTfiiari-*& 
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Z>mi<D®.<DExBfflfflnMMai. 36b&tfSfl2©iffl©ExBf|iiH8]®eB37a, 37bT-«fi££ 
ft, £5 1 ©IfiCDflMl&VSg 2 <DM®mm\Z*:tl?tXttfa UTlHg^ft^o fi&#^28£3§H: 
*^fe&±T*S^t3e^"rsSS^^^^-rs^ l ©gfiGDExBftHa^ftzU' /1,38a, 38b 
10 *J«fcV^2©iScDExB©Jiai<i|qirJi';i/39a > 39bT-#tfi££ft, m 1 ©iSflOrM /l/fecfcfg 2 
©iifi© a -Oi/ t£5i^ ic*^ L T Kg 2 ft £ . m 1 ©*Jl©*|g C J; D $B£f -5 Simfg 1 
©*fi© n W ;i/ <fc D 1" £ M £ L t*3 0 , fg 2 ©*!©*&£ ct *) 5 

ExBftJ®«EVx, Vylco^-Cli, * ft-£ft©iB&©®£ (36a, 36b, 37a, 38b) tc-eft 
15 ^ft*3H4©i3&3«JE (Vx, -Vx) , (Vy, -Vy) #E|JiD£ft£o C(D»«JE 
(Vx, Vy) (£, MHL^I$M^ 3 5 (^{g^ft, &iS-C4-;L ?>ft-5mJE-«M^4ff 
ofc&K, Slfclx, Iyi;LT^ft^ft©*fl©ExB$iJffll=M/l/ (38a, 38b, 39a, 39b) Iz 

Ix= (Kxx • Vx+Kxy • Vy) • Vacc 1/! ( 3 ) 

20 Iy= (Kyx • Vx+Kyy • Vy) • Vacc" 1 " ( 4 ) 

Cd-e, Kxx, Kxy, Kyx, Kyy©ffi&, nt5&WyX'ft£.+ ZMR. *>«tt/it (3) , 

a (4) x-mm^titzmmzxh-^m^mcom^mt^^zn-hmL^o z:oizm 

5££ft£o £©!&£&, fciixii, WlEVxStiLfe^ SSUli, ^->/^7ift 
f^&tTotli*4±t-©-*S^«l©ift§ («&©§&£) £*^*U C©«)tAs±* 
25 Si^tKxx, Kxy©lk#££fri*&&c:fc-t-ff e>ft3o ExB^SEEVx^to^ 
tf>e>ftfcJSfc££:# (0Jittf, 0Vi:5V) KsS^LT, ^ft*ft©5fe#-t-f§S>ft-5iIi&£ 
l&D&tr^SfciStt, Sit)ii*ftfeiii^©ti[g-rftSli^S{cJ:Dtfeffi-rft«, - 
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5* (3) (4) ©imSSMIifc]® (Vacc"') K<fc!K ExB? -f FtcJ; 

±j$©J;-5t;:, 02©ExB7^-;i/h*^^H{cickn«, -*M*mfc:*tr*fiftfe 
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15 0E=KE • VE/Vacc (5) 
0B=KB • IB/7"Vacc (6) 
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A0E, ASB^-f-Shs 
A0E = (d<9E/dVacc) AV 
20 =- (AV/Vacc) • 6E (7) 
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= -0.5 (AV/Vacc) • 0B (8) 
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4&2<Z>B(Ctts V^f ^DXP-fe'Vl* (CPU)4 0-eW^tlSiSJE$iJffll«l|i2 OtCj: 

is Qm&&wm$n,mfe(D^^yi'3>nmx~&n?m4&mmifrbz\£thztiz 
o mMitm=.mM3<Dmziz, cpu4 0f©j^i$n?.iSiEE©jiaitiiii2 oidj^AQii 
mmwmuaztiztzisb. mmifrbWL&£ntz-&n?i&4tefjQm.£tix'&m<Dis>x 
mizmn-rzo -KWHMtt* u>x»mn,M2 iT*^$nfciRmi^>x5T-jR* 

!?i£*41 OKS&'hXtfy htLtlRS^ni. *MfeU>X7ttJRj|!l/>X©— JR 
sfc U- >X 6 £<fc Vftlfc) U >X 7 ^Ifllli * Z fcTJJRSfcU >Xftffl 

25 mmxm,mi ofrz&£Ltz~&n^(D-&m^ iimm^) 1 2«u *h»u>x7 
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it. *©&, -ftOTttasi 3T;*ffl$n4. 3©{g^«. ®^it 

Stm ocii, &©«£evr C^-fo^tE) tfaamsivc, -&*^ttts*4© 

^S^-f ;i/fcJR*u >X 6 ©Htett, §sS¥4 1 0±©JRjMI-f Ltfficx** 
^-^MSifcOtgS, »*»J»ffl©ExB7-f— 3 0#iEg£*w 
MMS3 l-C#J»Sn*.«'fRWJaiffl©ExB7^— ;i/KfS*i»3 0i5«kt5^©^J29« 

15 13 1(1 H2Cwt«)«**Lt*0, 0J9P«JEVx N Vy*5 <tV3>f »««[Ix. Iyfc*, 
5* (3) *5J;V5£ (4) ©M{SAs?ifc:^n«)J;^{c»CPU4 0T*{6iJiW$n?.o 

»CPU4 Ofctt, S^*;b±©o**3 2*»»«5SnT«D, ^©JIBlfflEXB 
©IBg!${c« s £©-d*»3 2©iS^T-^ (3) *S&VA (4) (Kxx, Kxy. K 

yx. Kyy) ©«#A7JT££o ft 43, ^©^M©il §CCfi, ftffl C P U 4 0 It. ft 

20 {&f£H®fflExB©Mifcl«jE (Vx, Vy) #fr^fo^i$tl'5 <fc -5 (C^ij^ftM 3 1 tc{§^# 
^^5. L£#oT. MM «\ MfllfSE (Vx. Vy) ©&SI£{¥5fe© 

i&£#ftKft-5<fc5t^ o*^3 2 &MSLTailffiJ»fflExB(DfliBc (Kxx, Kxy, Kyx. 
Kyy) £fc#T?§.5. #gSc#H81ExBffl©&&Hu oJ»3 2®ftb 

25 *<W»LT*qIte"r»*. 

0 3i3, &m&Mmxi<D&&.*mm?ztztt>(D*:-#ciiT<Dmm (m&wm) ©- 
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(DSaSHffiF«3©Wobbier X<Z>#£ v^^T^ V y £f 3o CCDi;§, #]#PCPU4 
Ott, ©JW«ffiVx^«BWfC^b^i. cfc 5 tC«H0*H31 £l|Pjffil*-£. 

(2) ^-g!(*fiEfflExB0^a!tKxx, Kxy O^tf^iflCDil-SlwIoU $iJ®«JEVxCD^bt*fj5£; 

U KM-XX&^tfXYfcM-TSo X^-f hvt— CD^tw^^tiSStfittt, 

(3) Miffl®|*jCDWobbler v£;*-e* 'J s> ^1"3o C<Z>lRft*"C.> f&J0$ttEVy 

(5)liMiaf*I©Save^^>S:^U y^LTlHS^n^^lS (Kxx, Kxy. Kyx. Kyy) £ 
f&KipCPU©^ ^ 'J t:«#t§„ 

mmms. (v x , v y ) ®^ii{cj:sia^©i&^^tb-r.5iii®«ia«itg$aswn 

15 fcf. Bi&©i2> -5^ (Kxx, Kxy, Kyx, Kyy) ©SIftf£j£& njfirt'& 

So 

©J2H«jEVx{cn-rs^saxx, Kxy^^-rs®^ vx#ov*:+5v©-€-*i^ftT- 
20 ^m^cDffliB^t-s (S3) o &M#m*iitjiZ>ffimm£(Dre>[.m&&im-r 

5 (S4) o ffl^©ffii8(iSiii^cDMlFi 5 -StL-rtt^-5^(C7&:ofei:$t3^it)A^ 

5V) trw-s^Korn (*££h#ft) ^iEsttcsa-rs (ss) 0 PHttcb-t, % 

SlKxx> Kxy<Dgfc*fiiK;tt^£lH££&!3j2X-^ cfc-5ffiH£©i!j£fi££glltJ 

25 . A>-3gi&agtc$isre£a (S6. S7) . ;L©i&jg;6»6>, ^JMffiVxt^ts^oiSt* 

^-V>-t;i/-rSJ;d^»Kxx. Kxy*tt^LT^-rS (S8) 0 ©JMJEVyKgl-rs 
#»Kyx, KyyglS^^^tlL-CfTdo 
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hj-M^osat-^T^iHiii^&^t.^-riatc, ^©jfflifflEXBo^jffliaffi (vx, v 
5 XfDiiii-rn^H-rsmii^^ -&«^£<ifti-3;k#©EXB:7^-;i'KT-$6£-f 

#&©;Sfah#-gtL&A>o*:!), -r^-^->7 MJ^f;i/ (x N Y) ©#|S|i:#8cAyx, A 
yy$<i|i8lfflO«l^ (X, Y) ©fql^4i^-rL*-SScLJtfcVNChA»e»v H3tC*JV\"Ctt, 

i§30{C:fctt3ft»^;<-*Vx, Vy^^©J;o(r^bTfT^o 
Vx=Axx • Xi+Axy • Yi+Vx, (9) 
Vy=Ayx • Xi +Ayy • Yi +Vy„ (10) 

20 m&mxx, Axy, vx 0 , Ayx, Ayy. vy 0 «gi 6 <o^mx-mmn&. j $>*mm%-ttiZ<Dm : tt. % 
^gofipME-^^s^^ifOTt^^is^^n^ii, cpu4 oi*»iS-r*«» 

(Axx. Axy. Vx 0 , . Vy 0 ) £*gB8Ett£g41i>e>^tfi LTx -f ^-^7 h <Df&J 

«»3jiKiLT^ (9) fectv (io) ©B8i**»*fc$n««t^#jap*iiffr-5- 

25 0 6tt?|IE^»^J:^Jffll^St©yi^je*^-r o #&*tjE#& (^©JSP/BE xB 
7^-;H*S83£§&30) ©SII£#® (o£*32) £<fcDs$ (3) (4) ©*ilB&8St 

kxx x Kxy, Kyx, Kyy£ifc£L (SI) , MMMXK Yi#£:*,tcO©£> 
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5 (S3) N *-i?is7 h®mmntt#)feiibt>i\fzm%.<DmizBSi%.LT, 

»*»jE^a©<W»«ftAyx. Ayyfcifcrr* (S4) . U±<D&olZl,X&&. 
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15 5 . huibexb 7 4 -)i ^itmuzm^. Lfr-DmiL\zmm*sm&m 1 &vm 2 omwss. 
frtmMzmsc. Lfr^>miLiz®mnjm*m 1 Rum 2 ossw^s^tr c ^ %<&&.£ 
?zm&(Dt&mn2m~m4m(D^?hMzim2titzn?M$iw<, 

6. B5§B«^*Ap^-r5fe«)©ina«jE*^-r^^©^^ x huIB^^;i/^-^ 

20 ^l^~^5^ffl^m*^c|B®$nfe«^^So 

7. Mg35£*4Kftffi£TOnir3fM££WU HuIB^^^^r-^Mai^ttSuSBaS*4W 

(ciB^^nfc«^^g 0 

8.1iug3!im£J8Ji<fir3S^i®^^ 
25 H5S3^^>»i/^-^©JS|i#©{iBul3-^Finj^a<S(ciiift LT3?Jffi>£ft£ c: £: 

zm#.<Di&wm 1 7^©^-rti^{ciB®^n/iS^^@o 
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15 zmxo&mm 1 2mizmmztitcm?miWo 

»*-&wifflm^m(D®m&ft£mz&zM®(DiiLm?nztiitiiv. m&thte&izt, t 
20 zm&vwamm i m-m i 3^©^m^{c§B«$tife«^^@ 0 

titcm^m^n±x^mLxmmn(D^^^m-t^^t^tsm^m^miz 
*jv>T, ffimn?u<Dm±xm^zm&-tzMRi$&vm.R*fttiL£i*z^®b. mm 
n&&&vmmz&zmmm?&(Dfafaj}fa<z>-?n%: i 8 o° tu fro, guiem^ 

fciweai-f 5 ^© ^ * z> z t 1 1 -5 m^m^mo 

1 6 .mmmn^j:umnm^^ms&mi L ^^(D9e^m^}^¥m±xM\ / ^zm 
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